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The experimental data just reported and the principles which I have
developed may find useful practical applications where it is desired to obtain
free cementite along with an increase in the carbon content of the cemented
zones above that normally obtained with a given cement, and this without
modifying the chemical nature of the cement used.

It follows that the thermal treatment suitable for obtaining this result
consists in an interruption of the cementation, accompanied by quick cooling
of the piece being subjected to carburization.

This operation is difficult, and not practicable where the cementation is
effected with solid cements in ordinary cementation boxes.    It becomes easy
however, when the cementation is carried out with gaseous or mixed cements
working in apparatus specially adapted for their use.

The second group of experimental data are of an essentially theoretical
interest, directly confirming the correctness of the principles set forth in the
preceding pages concerning the mechanism of the carburizing action of carbon
monoxide, alone or in the presence of other carburizing substances. These
same data may some day find useful practical applications.

A detailed account of the experimental facts in question may be found in
a paper published in Rassegna Mineraria, Metallurgica e Chimica, 1910, Vol.
XXXIII, under the title " Sulla fabbricazione della ghisa malleabile," Paper
III. By F. Giolitti, F. Carnevali and G. Tavanti. These facts may be
briefly summarized as follows:

If the cementation of an ordinary soft carbon steel is effected with a mixed
solid-gaseous cement, in which the solid constituent is composed (instead of
the usual wood charcoal) of turnings of a carbon steel of definite carbon con-
tent, and the carburizing gas consists of the usual mixture of carbon monoxide
with small quantities of carbon dioxide, it is observed that the maximum con-
centration of the carbon in the cemented zones remains equal to the carbon
in the steel turnings used, instead of reaching the 0.9% which is obtained
normally with granular wood charcoal as the solid constituent of the cement.

These observations confirm the theory which I have developed, according
to which the carbon monoxide (and its mixtures with carbon dioxide which are
formed as the result of its carburizing action) intervenes in the cementation,
when the mixed cements are used, essentially by acting as a vehicle, transport-
ing the carbon from the carburizing medium proper (solid, liquid or gaseous)
to the soft steel which it is desired to cement, until the concentration of the
carbon in the cemented zone reaches a value such that it is exactly in equilib-
rium with that mixture of carbon monoxide and carbon dioxide which is
in equilibrium with the carburizing agent under the given conditions. This
last condition is strikingly realized when the cementation of the steel stops
at the concentration of the carbon in the steel acting as carburizer, even
when the two steels are not in direct contact.

In these examples, the specific action of the gaseous carburizing mixtures